IN2USE FORMING APPARATUS 



FIEIJ) OF rag TMVKWTTQK AND RgLATgD ART 

Tha prasen-t Inventzlon relat* to an image 
foxalnsr apparatus, for oxaatple, a copying machine, a 
printer, a facslmileing nacbina, etc., which forms an 
image with the ase of. an electrophotographic method, 
an electrostatic recording method, or the like. 

Ab for this type of an image foznULng 
VParatus, that is, a copying machine, a printer, 
etc.. Which employs one of the electrophotographic 
image forming methods, those structured as shown in 
Figure 8 have been available. 

In the case of this image forming apparatus, 
a photoconductive drum 101 is roLaLionally driven in 
the direction indicated by an arrow mark a (clockwise 
direction). As the photoconductive drum 101 is 

the following processes are sequentially 
carried out. 

First, the peripheral surface of the 
photoconductive drum 101 is uniformly charged by a 
charge roller 2 to which bias is being applied. Then, 
the charged portion of the surface of the 
photoconductive drum 101 is exposed to a beam of light 
projected, while being modulated with image formation 
signals inputted into the exposing apparatus 103, from 
an exposing a^aratus 103, As a result, an 
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electrostatic latent image i« formea on the peripheral 
•'**'*«ca of tbe photoconductlve drum 101. 

The electrostatic latent image is developed 
into a toner image by the development sleeve 104a of a 
5 developing apparatus 104, the peripheral surface of 
which is coated with a thin layer of toner. 

After being formed on the peripheral surface 
of the photoconductive drum 101, the toner image is 
conveyed to a transfer station Nf by the rotation of 
10 the photoconductive drum 101. The transfer station 
Nf is created by the photoconductive drum 101 and a 
transfer roller 105. in synchronism with the arrival 
of the toQer image on the photoconductive drum 101, at 
the transfer station Nf , a transfer medium P such as 
15 a sheet of recording paper is delivered to the 

transfer station Nf by an unshown sheet conveying 
apparatus, azul while the toner image and transfer 
medium P are passing through the transfer station Nf , 
transfer bias, which is opposite in polarity to the 
20 toner, is applied to the transfer roller 105 from a 

high voltage transfer power source 106 to give to the 
back side of the transfer medium p, such electrical 
charge that is opposite in polarity to the toner. As 
a result, the toner image on the photoconductive drum 
25 101 is transferred onto the surface of the transfer 
medium P. 

After the transfer of the toner image onto 



tbe trsosfer medium P, the transfer medium P is 
alactrostatlcally separated from the photoeonduetive 
drum 101 by a aepara-fcion eharglng device 107, and is 
csonveyed to a fixing apparatus (unshoim) . in the 
fixing apparatus, the toner image is thermally fixed 
to the surface of the transfer medium P. Thereafter, 
the transfer medium P is discharged out of the image 
forming apparatus. 

Meanwhile, the transfer residual toner, that 
is, the toner remaining on the photoeonductive drum 
lOl after the above described transfer, is removed by 
a cleaning apparatus 108 and is recovered. Then, the 
photoeonductive drum 101 is used for the following 
image formation cycle. In other words, the 
photoeonductive drum 101 is repeatedly used for image 
formation. 

In recent years, it has been desired to 
reduce an image forming apparatus such as the one 
described above in overall sise, and in order to 
reduce the overall size of an image formation 
apparatus, each of the means for carrying out the 
image formation processes such as charging, exposing, 
developing, transferring, fixing, and cleaning 
processes, etc., has been gradually reduced in size. 
Rowever, singly reducing in size a photoeonductive 
drum, each of the processing means, and each of the 
various devices, which make up an image forming 
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apparatus, bas its limit i« reducing an Haage Tormi^g 
apparatus in ovarall aise. 

TbuB, tbe ao-callad elaanar-lass eyetom 
(cleaning-wliile-davaloplng *ysf«) , which does not 
5 require a physical cleaning machanisni, has been put to 
practical use as one of the newest methods £or 
reducing an i»«ge forming ePParaLus in slsse (Japanese 
Laid-open Patent Application 05-61383). 

This Cleaner-less cleaning system is a system 
10 which does not e»«,loy the blade, fur brush, roller, or 
the like, ea^^lpyed by an ordinary cleaning apparatus 
for removing the transfer residual toner remaining on 
a photoconductive drum after a traixsfer process, and a 
waste toner container for storing the recovered 
15 transfer residual toner. Therefore, the ei.«.loy«ent of 
this system makes it possible to reduce an image 
forming apparatus in the overall size. 

The general structure of the so-called 
cleaner-less system is shown in Figure 9. 

structure of a cleaner-less image 
forming apparatus is the same as that of the structure 
of the aforementioned image forming apparatus shown in 
Figure 8. m other words, the only difference between 
the two apparatuses is that the apparatus shown in 
25 Figure 9 does not have the cleaning apparatus 
(cleaning blade) shown in Figure 8. 

The single removal of the cleaning apparatus 
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allowB the rasldual toner remalnlna em tHe 
Photoconductive dr«m after the transfer to directly 
adhere to the charge roller 102, making it impossible 
for the peripheral surface of the photoconductive dru« 
5 to be uniformly charged; in other worde, it causes the 
photoconductive drum to be improperly charged. 

In recent years. It has been discovered that 
the placement of an auxiliary charging member 100 on 
the qpstreem side of the charge roller 102 with 
10 reference to the rotational direction of the 

photoconductive drum in Figure 9 is effective to solve 
this problem. Usually, a charging member shaped like 
a brush capable of temporarily holding the transfer 
residual toner remaining after transfer, and holding 
15 the fog causing toner, is employed as the auxiliary 

Charging member 109 (which hereinafter may be referred 
to as toner charging brush). 

To the toner charging brush 109, DC bias 
similar in polarity to toner is applied from an 
20 unshotm high voltage power source. 

A cleaner-less system which employs the above 
described toner charging brush is structured as will 
be described next. 

As the photoconductive drum is rotationally 
25 driven, the transfer residual toner, which is unstable 
m polarity, reaches the toner charging brush 109. 
As the transfer residual toner reaches the toner 
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cbarging bruab 109. not only ie it physically captured 
toy tbe toner eharffing brush 109, but also it is 
nogativsly cbargad by tbs DC bias, vrtilch is bslng 
applied to the toner charging brush 109, -to a. 

potential level (-40 80 pC/g) higher than the 

potential level C approximately -15 - -40 |iC/g} to 
which it is charged during develoxnnsnt ; hereinafter, 
this negatively charged tqner with a higher potential 
will be referred to as hyped negative toner. 

As the photoconductive drum is rotated, the 
hyped negative toner, that is, the toner which has 
Just been negatively charged to the higher potential, 
is gradually released from the brush, and reaches the 
charging sLaLion. 

The electrostatic force by which the hyped 
negative toner is kept adhered to the photoconductive 
drum is greater than the force of the electrical field 
which acts on the hyped negative toner in the charging 
station. Therefore, the hyped negative toner passes 
through the charging etation, without being adhered to 
the charge roller 102. However, while the hyped 
negative toner is passing through the charging 

1-he amount of the negative charge of the 
iQTPAd negative toner is slightly reduced by the AC 
25 bias present in the charging statioh. As a result, 
the hyped negetive toner turns into such negative 
toner that is close in the amount of electrical charge 



to the nozmal negatively charged toner . | 

Thereafter, the residual toner, which at thie 
point in the process has the normal amount of negative 
charge, is conveyed to the developing device. As it 
reaches the developing device, it is temporarily taken 
into the developing device, by the development AC bias 
and the rotation of the development sleeve, and then, 
is used again for image formation. 

In the case of a cleaner-less system such as 
the one described above, transfer residual toner 
remaining on a photoconductive drum is recovered into 
the developing device to be used again as developer, 
instead of being discarded as waste toner. In other 
words, a cleaner-less system is very effective system 
from the ecological standpoint. 

Also in the case of a cleaner-less system, a 
cleaning member in the form of a blade, fur brush, 
roller, or the like is not placed in contact with the 
peripheral surface of a photoconductive drum, 
substantially reducing the wear of the photoconductive 
drum. In other words, this cleaning system is 
beneficial in that it can extend the service life of a 
photoconductive drum. 

However, a cleaner-less system structured as 
described above suffers from the following problems. 

That is, the transfer residual toner 
remaining on a photoconductive drum after transfer 
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adfaeres to a toner charging brash and/or a charging 
maaOMr, degrading the toner charging brush and/er 
Charging nmnber. Consequently, a phot oconduc Live drum 
fails to be charged to the normal potential level, 
5 resulting in the formation of an image, the entirety 
of which ie covered with fog. 

This problem, is likely to occur, in 
particular, when outputting an image having areas with 
a higher print#.ng ratio, -for exaa^pia, aelid areas. 
^° reason for this problem is as follows. 

The higher the printing ratio of an image 
(pattern) to be outputted, the greater the amount of 
the toner remaining on a photoconductlve drum after 
transfer, and therefore, the greater the amount of the 
15 toner to be recovered by a toner charging brush. 

Further, the greater the amount of the toner to be 
recovered by a toner charging brash, the more 
difficult it is for the entirety of the recovered 
Loner to make contact with the toner charging brush, 
20 and therefore, the more difficult it is for the 

recovered residual toner to be entirely- turned Into 
hyped negative toner. 

The portion of the residual toner, which 
failed to be turned into hyped negative toner, slips 
25 out of a toner charging brush due to the physical 

force resulting from the rotation of a photoconductlve 
drum. 



I 



The portion of the residual toner, which 
slipped out of the toner charging brush, is unstable 
m the aaount or electrical charge, as well as 
polarity. Thererore, it is prone to adhere to a 
charge roller as it reaches the charge roller. 

Toner is high in electrical resistance. 
Therefore, as it adheres to a charge roller, it 
interferes with the charging of a photoconductive 
drum, making It dlfXiculL for the photoconductive drum 
to be uniformly charged to predetermined polarity and 
potential level. 

As it becomes difficult for the peripheral 
surface of a photoconductive drum to be uniformly 
charged, the points of the peripheral surface of the 
photoconductive drum, which failed to be sufficiently, 
are developed darker than the surrounding portions. 
If this phenomenon occurs when forming a halftone 
image, an image irregular in density will be formed; 
in the worst case, an image covered with fog across 
its entirety will be formed. 

The above described fog occurs everywhere 
across an image whether a given area of the image is 
an "image area" or a "background area". Therefore, 
the amount of the toner which reaches a toner charging 
brush further increases, making it more difficult for 
a toner charging brush to turn the residual toner into 
hyped negative toner. Therefore, more toner adheres 
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to a cbarge roller, which resul-ts in 1;he forma-tlon of 
a very fogey Image, that le, an Image wltA defects 
traceable to la^roper charging of a photoconductive 
drum. 

Thus, a cleaning sequence for expelling from 
a charge roller and/or a toner charging roller, the 
toner having adhered to the charge roller and/or toner 
charging brush, has been proposed (Japanese Lald«-open 
Patent Application 2003-49048). However, this 
proposal also has a problem. That ls« as this 
cleaning sequence Is carried out, the toner having 
^xpeXl&A from a toner charging brush adheres to a 
charge roller. 

SUMMARY OF THE IllVgWT|79^ 

The present invention is made to solve the 
problems of the above described prior arts, and its 
primary object is to provide an Image forming 
apparatus capable of always outputtlng excellent 
Images • 

Another object of the present Invention is to 
prevent the phenomenon that developer adheres to a 
primary charging means while a developer charging 
means is cleaned « 

Another object of the present invention is to 
better clean the roller of the primary charging means, 
across the entirety of its peripheral surface. 



prcnrlded that the charging member of the charging 
means Is in the form of a roller. 

Another object of the present invention is to 
prevent the occurrence of carrier adhesion in the 
developing means, during the cleaning of the developer 
chiarging means and primary charging means, by making 
the surface potential of the image bearing member 
uniform (at zero) across the entirety of the 
peripheral surface of the image bearing member. 

Another object of the present invention is to 
improve the cleaning efficiency of an image forming 
apparatus having multiple image forming means, and 
also to reduce the length of the cleaning time 
thereof . 

Another object of the present invention is toi 
provide an image forming apparatus capable of always 
outputting superb images for a long period of time, by 
regularly cleaning its auxiliary charging means and 
primary charging means, based on the cumulative number 
of the ouLputted prints, the cumulative length of 
exposure time, or the like. 

These and other objects, features, and 
advantages of the present invention will become more 
apparent upon consideration of the following 
description of the preferred embodiments of the 
present invention, taken in conjunction with the 
accompanying drawings. 
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BRIEF DKSCRIPT JOy OF THE DRAWIWSS 

Figure 1 Is a sectional view of the Image 
forming apparatus In the first cunbodimezi't of the 
present invention, for showing the general structure 
thereof. 

Figure 2 is a timing chart of the cleaning 
sequence in the first embodiment of the present 
invention. 

Figure 3 is a flow chart of the oleaning 
sequence in the first embodiment of the present 
invention, for showing the control timing for the 
sequence • 

Figure 4 is a flow chart of the cleaning 
sequence in the second embodiment of the present 
invention, for showing the control timing for the 
sequence. 

Figure 5 is a schematic sectional view of the 
color image forming apparatus in the third embodiment 
of the present invention, which employs four 

photoconductlve drums and an intermediary transferring 
member. 

Figure 6 Is a timing chart of the cleaning 
sequence in the third embodiment. 

Figure 7 is a schematic sectional view of the 
color image forming apparattis in the third embodiment 
of the present invention, which employs four 
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Pfaortioeoiuliietlve dnms and an Intermediary transferring 
belt. 

Figure 8 la a sehematle sectional view of an 
Image forming apparatus comprising one of the 
5 conventional cleaning fcipparatueee, for showing the 
general structure thereof. 

Figure 9 is a schematic sectional view of an 
image forming apparatus comprising one of the 
conventional cleaner-less systems, for showing the 
10 general structure thereof. 

DESCR^PTIOW OF THB PREFHRIHCn P| fBOBlMmw>c 

Hereinafter, the preferred embodiments of the 
present Invention will be described in detail with 
reference to the appended drawings. The measurement*, 
materials, and shapes of structural components, and 
their positional relationship, in the following 
embodiments of the present invention, are not intended 
to limit the scope of the present invention, unless 
specifically noted. 
(Bnbbdlmant 1) 

First, referring to Figures 1-3. the image 
forming apparatus In the rirai. embodiment of the 
present invention will be described. 

Referring to Figure 1, a cyllxidrlcal 
photoconductlve drum 1 as an image bearing member is 
being rotationally driven in the direction Indicated 



15 



20 



25 



I 



14- 



bar an arrow mark A at a peripheral velocity of 100 
ami/eec. A charge roller 2 as a charging aeaos is of a 
contact type, that la, a charge roller which is placed 
in contact with «he photoeonductive dnom 1 to charge 
the photoeonductive drum 1. it comprises an 
electrically conductive metallic core, an electrically 
conductive rubber layer coated on the peripheral 
surface of the metallic core, and a resistive layer 
coarted on the peripheral surface of the rubber layer. 
It is rotated by the rotation of the photoeonductive 
drum i. To the metallic core of the charge roller 2, 
the coxttbination of a DC voltage of -700 v and an AC 
bias with a peak-to-peak voltage of 1 KVp-p ie applied 
from a charge biaa power source 2-1 in response to the 
signals from a CPU 14 as a part oX an elecLrical field 
forming means. As a result, the peripheral surface of 
the photoeonductive drum l is uniformly charged to 
-700 V. 

A drum exposing portion 3 as an exposing 
means exposes the charged portion of the peripheral 
surface of the photoeonductive drum 1 to a beam of 
light emitted, while being modulated with the image 
forming information for an image to be formed, from a 
laser, an USD, or the like, of the exposing portion 3. 
As a result, an electrostatic latent image is formed 
on the peripheral surface of the photoeonductive drum 
I. 
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DeBlgna-tad by a raferaaLlal number 4 Is a 
contact troe devaloplag davlca, as a developing means, 
WHICH eaw,ioy, irwo-ccM^ponant developer. it comprises: 
a development eleeve 4-1 Tor bearing the two-component 
develwr, that la, a mixture of carrier and toner, 
and conveying it to tbe area In whlcb tbe developer on 
tbe development sleeve 4-1 touches the peripheral 
surface of the photoconductive drum I; a development 
inagnet 4-2 disposed ia the hollow of the development 
sleeve 4-1, and a developer regulating blade 4-3 for 
regulating the amount by which the developer is 
allowed to remain coated on the peripheral surface of 
the development sleeve 4-1. 

The development sleeve 4-1 is rotationally 
driven In the direction opposite to the rotational 
direction of the photoconductive drum l. As it is 
rotationally driven, its peripberal surface is coated 
with the developer, and then, the developer on the 
peripheral surface of the development sleeve 4-1 is 
made uniform in thickness by the developer regulating 
hlade 4-3. Then, the uniform layer of the developer 
on the peripheral surface of the development sleeve 
4-1 is conveyed to a development nip Kg, in which the 
development layer is capable of touching the 
peripheral surface of the phoLoconductive drum 1. To 
the development sleeve 4-1, the combination of a DC 
voltage of -300 V, and an AC bias which is -1 KVp-p 



peak-to-peak voltage and 2 kHz in fraquencr. Is 
applied. As a result, the toner particles in the 
developer layer transfer onto the photoconductlve drum 
1, developing the eleetroetatic latent Image on the 
photoconductlve drum 1 into a vlalhle image, that la, 
an image formed of toner (which hereinafter will be 
referred to as toner image). 

The toner image, that is, the visible image, 
having Just been formed on the t»hotoconductive drum 1 
by the developing device 4 la conveyed by the rotation 
of the photoconductlve drum 1 to a transfer station 
Kt, which is the Interface between the peripheral 
surface of the photoconductlve drum 1 and the 
peripheral surface of the transferring apparatus 5, as 
a transferring means, in the form of a roller, which 
Is in contact with the photoconduetive drum 1 and is 
being rotationally driven in the direction Indicated 
by an arrow mark C. Meanwhile a sheet P of recording 
paper or the like, as a means onto which an image is 
transferred, is conveyed by an unshown sheet conveying 
mechanism to the transfer station Nt with such a 
timing that the sheet P will arrive at the transfer 
station Nt in synchronism with the arrival of the 
toner image on the photoconductlve drum 1 at the 
transfer station Mt. Further, in synchronism with the 
arrival of the toner image and sheet P at the transfer 
atation Nt, voltage opposite in polarity to that of 
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tlM totmx hmsin* to b* applied to tl» txanaferr^ing 
apparatus 5 JTrom a high volLage pow«r source 6. As a 
rasult, tUs tonar lau^ge on ths pHotoconductlve drum 1 
1.S transferred onto tfaa surface of tbe sbeet P. 

The transferring apparatus 5 In tills 
ambodimsnt is an elastic roller eoa^rislng a metallic 
core, and a single layer of elastic substance, for 
exan^le, foamed semi conductive rubber, wrapped around 
thei peripheral surface of the metallic core. Its 
volume resistivity value is m the range of lo^ - iqIS 



a. 



After the transfer of the toner image from 
the photoconductive drum 1 onto the sheet P, the sheet 
P separates from the photoconductive drum 1 due to the 
curvature of the photoconductive drum 1, and Is 
conveyed to a fixing device 11 while bearing the toner 
image. 

In the fixing device 11, the toner Image on 
the surface of the sheet P is welded (fixed) to the 
surface of the sheet P by the application of heat and 
pressure. Then, the sheet P is discharged from the 
Image forming apparatus. 

Meanwhile, the portion of the peripheral 
surface of the photoconductive drum 1, from which the 
toner image has Just been transferred onto the sheet 
P, reaches a toner charging brush 12 as a developer 
charging means, while bearing the toner particles 
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wblcsh fallaa to transfer onto tHe sbAot P. The toner 
elkargina bmeh 12 in tlils embodiment is a bruab made 
ot elecstrlcally conductive fibers, the electrical 
resistivity of whldi is no more than 10^ q. to this 
toner charging brush 12, a DC bias of -800 V is being 
applied from a high voltage power source 13 in 
response to the signals from the CPU 14. 

As the transfer residual toner, which is a 
mixture of the negatively charged toner particles and 
positively charged toner particles, reaches the toner 
charging brush 12, most of the positively charged 
portion of the residual toner is recovered into the 
toner charging brush 12 by the electrical field formed 
by the toner charging brush 12 and photoconductive 
drum 1. Then, a part of the transfer residual toner 
having Just been recovered into the toner charging 
brush 12 is turned by the bias of -800 V being applied 
to the toner charging brush 12, into the 
aforementioned hyped negative toner, that is, such 
toner that is holding a greater amount of electrical 
charge than the normal amounL of electrical charge 
given to toner for development. 

The thus created hyped negative toner 
particles, and the toner particles which have been 
negative in polarity, slip by the toner charging brush 
12, and reach the charge roller 2. 

Due to the effect of the DC voltage bing 
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anplittd to tha charge roller 2, the hyped negative 
toner particles, and the like, do not adhere to the 
charge roller 2, m the charging station. 

However, they are deprived, by a small 
amount, of electrical charge, by the AC hies being 
applied to the chargre roller 2, along with the DC 
voltage. 

After slipping through the charging station. 
ttMY are recovered onto the development sleeve 4-1, in 
the development station Mg, and are used again after 
heing adjusted in electrical characteristics', in the 
developing device 4. 

Rovrever, when an image having areas with a 
higher printing ratio is outputted. or in the like 
situation, in other viorda, when a large amount of 
toner is recovered into the toner charging brush 12, 
it is unlikely that all the particles in the recovered 
toner will come into contacL with the toner charging 
brush 12; in other words, it is difficult to turn all 
the residual toner particles into hyped negative toner 
particles, that is, negatively charged toner particles 
with higher potential. Therefore, some residual toner 
particles fail to be turned into hyped negative toner 
particles, and therefore, slip through the toner 
charging brush 12, and adhere to the charge roller 2. 
consequently, the photoconductive drum I is improperly 
charged. 
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Tbaafi, In tills enbodimanl:, an arran^asianl: is 
made so izH&t before the amount o£ tlie toner having 
recovered into the toner charging brush reaches a 
specific value above which the photoconductlve drum is 
In^ roper ly charged, the toner adhering to the Loner 
charging brush and charge roller Is removed. 

'^^^ct* the electrical field for removing the 
toner on the toner charging brush, and the electrical 
field for removing the toner on the charge roller, 
will be described with reference to the high voltage 
sequence chart given In Figure 2(a)* The process for 
cleaning the toner charging bmsh and the process for 
cleaning the charge roller are carried out in response 
to the signals from the CPU. as a part of the 
electrical field generating means « 

First, referring to Figure 2{a), a 
comparative method, that Is, a method in accordance 
with prior arts, for cleaning the toner charging brush 
will be described with reference to a process B-l of 
the timing chart for the compare Live method. 

In this case, after the bias which was being 
charged to the toner charging brush Is temporarily 
turned off, a DC bias of -300 V is applied in a 
puleating manner, in order to generate the electrical 
field for cleaning the toner charging brush; more 
epeciflcally, it is turned on and off five times with 
intervals of SO ms. As the bias applied to the toner 
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eliargtog brush is tuznsd on and off, tha toner having 
aecuaulated in the brush adheres to the peripheral 
surface of the photocoaductlva drum due to the shocks 
which occur as the bias is turned on. 

The value of the bias to be applied to the 
toner charging brush, and the timing and intervals 
with which the bias is to be applied, are matched with 
the cleaning performance of the brush, and the 
responsiveness of the high voltage power source. 

Next, the method for generating the 
electrical field for cleaning the charge roller win 
be described. 

The charge roller needs to be cleaned across 
the entirety of its peripheral surface. Therefore, 
tumlna on and off, in a pulsating maimer, the DC bias 
being applied to the charge roller as is the BC bias 
applied to Lhe toner charging brush is not sufficient 
■to thoroughly clean the charge roller. in addition, 
the charge roller is required to remove abnormal 
electrical charge from the photoconductive drum to 
uniformly charge the photoconductive drum (in order to 
prevent carrier from adhering to photoconductive drum, 
or to prevent fog formation). Therefore, it is 
necessary to apply AC bias, in addition to the DC 
bias, to tbe charge roller. 

For these reasons, various attempts were made 
to find a method which makes it possible to clean a 
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eharg* roller while applying AC bias t.o Uie charge 
roller la addition to DC bias. Aa a result, it was 
found that even when AC bias is applied to a charge 
roller, the charge roller can be satisfactorily 
5 cleaned by making the value of the AC bias (Vpp) 

applied to the charge roller during the cleaning of 
the Charge roller different from Lhe value of the AC 
bias applied during the period in which an image is 
actually formed. 

^° of the high voltage sequence C-1 

Shown in Figure 2(a), three different AC biases are 
applied: ACl - 1.4 KVp-p; aC2 - 1.3 KVp-p, and AC3 - 
1.2 KVt»-p. The duration of each bias is made e<jual to 
the length of the time re<iuired for a single full 
15 rotation of the roller. By rotating the roller no 

less than one full turn, the roller is cleaned across 
the entirety of its peripheral surface, and by 
switching the peak-to-peak voltage after rotating the 
roller no less than one full turn, the roller is 
20 better cleaned. As for the DC voltage, by setting it 
to zero (DC = 0 V), the potential level of the 
photoconductlve drum at its peripheral surface is made 
to converge to O V; the electrical charge of the 
Photoconductlve drum is made uniform at 0 V across the 
25 entirety of the portion of its peripheral surface 
which comes Into contact with the charge roller. 

When the sequence shown in Figure 2(a) was 



actually carried out, the toner particles expelled | 
from tlie toner charging brush adhered to the charge 
roller. 

The studies made to find the causes for the 
above problem revealed the following. That is, the ' 
process (B-1) for cleaning the toner charging brush, 
and the process (C-1) lor cleaning the charge xoller, 
were started at the same time. Thus, the portion of 
the peripheral surface of the photoconductive drum, 
with which the toner charging brush came into contact 
while it was cleaned, overlapped with the portion of 
the peripheral surface of the photoconductive drum, 
with which the charge roller came into contact while 
it was cleaned. As a result, the toner particles 
having Just been expelled from the toner charging 
brush reached the charge roller due to the movement of 
the peripheral surface of the photoconductive drum, 
and were made to adhere to the charge roller by the 
bias being applied to the charge roller • 

Therefore, studies were made to find out how 
the toner adhesion to the charge roller was affected 
by Lhe Lype ol the bias actually applied to the charge 
roller. The results are given in Table 1 given below. 
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Table 1 



BIAS TO AC BIAS DC BIAS AC+DC BIAS NON-BIAS 

CHARGING (GRND) 
ROLLER 



TONER 

DB8CRIP- N . N N F 

TION ON 

ROLLER 

N: Toner deposition is apparen't on image 
F: Toner deposition is light on image (half-tone 
images ) 



In this case, the polarity of the DC voltage 
applied to the charge roller was negative, being seune 
3.S the polarity to which the photoconductive drum was 
15 charged, because., IT voltage opposite in polarity to 
the polarity to which the photoconductive drum is 
charged for image formation, is applied to the charge 
roller, electrical memories are created in the 
photoconductive drum, which result in the formation of 
20 ' a defective image. 

The results given in Table 1 revealed the 
following Lwo facLs. 

(1) It is when bias was not applied that toner 
adhered to the charge roller by the least amount; and 
25 (2) A small amount of toner will adhere to the 

charge roller even if no bias is applied. 

Therefore, the following were concluded as 
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means l:o a.-t'toiln our objectives: 

( 1 ) ' An arraxxgemen-t should be made so tilrat: -the 
portion of -blie peripheral surface or a pliot:oconducrt:ive 
drum, with which a Loner charging brush comes into 

5 contact while being cleaned, does not overlap with the 
portion of the peripheral surface of the 
photDconductive drum, with which a charge roller comes 
inLo contact while being cleaned; and 

(2) ' An arrangement should be made so that a 
10 charge roller is Cleaned after -the toner particles 

having Just been expelled onto the peripheral surface 
of a photoconductive drum from a Loner charging brush 
during the cleaning of the toner charging brush, 
passes the charge roller (if the charge roller is 

15 cleaned before the toner particles having Just been 
expelled onto the peripheral surface of a 
photoconductive drum from a toner charging brush pass 
by a charge roller, a small amount of toner particles 
will adhere to Lhe charge roller) . 

20 Based on the above discoveries, the cleaning 

process shown in Figure 2(b), as one of the 
embodiments of the present invention, was invented. 
More specifically, while the portion of the peripheral 
surface of a photoconductive drumr onto which toner 

25 particles have Just been expelled from a toner 

charging brush by an electrical field generated for 
cliaaning a toner charging brush, is in contact with a 
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chaxve roller, ±hm DC and AC voltages wiiicXi hava baen 
appliad to -bba charge roller are kept reduced to 0 V, 
m order to prevent the toner partlclee from adhering 
to the charge roller. Further, the charge roller is 
cleaned after the portion of the peripheral surface of 
the photpconductiVe drum, onto which toner particles 
have Just heen expelled, passes through the nip 
between the charge roller and photoconductlve drum. 
Therefore, even if the toner having dust bean expelled 
from the toner charging brush adlieres to the charge 
roller by a small amount, this small amount of toner 
adhering to the charge roller is removed during the 
cleaning of the charge roller. In other words, the 
toner adhesion to the charge roller is completely 
prevented. When this cleaning process shown in Figure 
2(b) was actually carried out by an image forming 
apparatiw, the Loner adhering to the toner charging 
brush and the toner adhering to the charge roller were 
removed virtually in entirety. Incidentally, the 
biases applied for the cleaning are the same as those 
applied in the comparative example. 

As for the timing for carrying out the 
cleaning seguence shown in Figure 2(b), the se^ence 
is carried out during a non-image formation period, 
that Is, while no image is actually formed, 
incidentally, an image formation period means a period 
in which a toner image to be transferred onto a sheet 
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of transfer nadlvun is being actually formed on a 
pbotoeonductlve drum. Thus, a non-inage formation 
period Includes the periods other than an image 
formation period. in other words, a non-image 
formation period includes: the pre-rotatlon period of 
the photoconductive drum, that is, the period from 
when the main power source of an image forming 
apparatus is turned on, to when the image forming 
apparatus reaches the stazidby state; sheet Interval 
tmtween the completion of the image formation on a 
preceding sheet of recording medium and the starting 
of the image formation on a following sheet of 
recording medium; and post-rotation of the 
photoconductive drum, that is, the period from when 
one printing job is consisted to when the image 
forming apparatus regains the standby condition. 

incidentally, it takes no less than three, 
seconds to carry out this sequence. Thus, it is a 
concern that the frequency at which the sequence is 
carried out affects the throughput (ppm) of an image 
forming apparatus. 

Therefore, it is desired that the cleaning 
sequence in this embodiment of the present invention 
is carried out with such a timing that doe^ not affect 
the throughput (ppm) of an image forming apparatus; in 
other words, it is carried out during the pre- 
rotatlon, or post-rotation period. 
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BbtMvar, carrying out tha above dascrlbad 
cleaning saguanea only during tha pra- or post- 
rotation pariod resulted in tbe following problem. 
Tbat ia, aa long as tbe number (calculated in terms of 
A4 slsa) of Bbaata of recording medium on wblcb a 
given printing job forms an image is no more than 
several tans, no defective image (foggy image), tbe 
defects of which are traceable to the iii«>roper 
cbargizig of a phbtoconductive drum, was printed. But, 
In the case of a printing operation in which several 
hundreda of prints were continuously made, defective 
images (fpggy images) were sometimes outputted during 
the latter half of the operation, because the 
continuous printing operation offered no time for 
carrying out the above described cleaning sequence. 

Table 2 given below shows the extent of the 
boner recovery made by a toner charging brush during 
printing operations different in the number by which a 
solid image, that is, an image with the highest 
printing rtttlo, was repeatedly and continuously 
printed. 
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Table 2 
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CONTAMINATION 
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X5 (BA^ED ON A4 SHEETS) 

Lookipg at Table 2, a toner pharglng brush 
began to beconp gradually soiled appr^iaately at tbe 
tiJiia »ben tbe iiuoiber of tbe outputted prints reacbed 
50. and tbe extent of tbe contam&natipn of tbe toner 
20 charging brush by toner was at the NG level (N: level 
at wbleh amount of toner which slips by toner charging 
brush is substantial) after the number of the 
outputted prints eucceeded 100. 

Compared to the timing or the contamin«|tlon 
25 of a charge roller, the contamination of a toner 
Charging brush occurred slightly later, that Is, 
several sheets later, m terms of sheet counts. More 
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»r was 



Bpaclflcally, thm etaaroe roller, began to be soiled 
axkpxoximately at 100 sheets (F: level at wbich 
contamination is vaguely visible across halftone 
portions of image), and the aactent of the 
5 contamination of the toner charging brush by toner 
at a serious level (N; level at which contamination 
is apparent even across solid portion of image) after 
the number of ^e outputted prints exceeded 150. 

It became evident from the results given in 
10 this table that when a given printing Job is such that 
no less than 100 copies are continuously outputted, 
the above described cleaning sequence should be 
carried out during the printing Job. 

Next, the process for determining whether or, 
15 not the cleaning sequence is to be carried out will be 
described following the control flow chart given in 
Fignra 3. 

Referring to Figure 3, as a printing Job is 
started, the CPU 14 begins to count the number 
20 (counted in terms of A4 size) of outputted prints, and 
whether the print output count has reached the preset 
value (100 in this embodiment), at which the cleaning 
se«iuence is to be carried out, la constantly checked 
(Step 1-1). 

" * given Job ends before the print count 

reaches 100 (when cleaning sequence is carried out 
during post- rotation period), the print count is set 
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•to sero (8t«p 1-2). 

If tba print count reaebes 100 before a given 
Job is completea, tbe 3ob Is interrupted, and the 
sequence for cleaning a toner charging bmeb and a 
5 charge roller is carried out. Then, the print count 
is set to zero after the completion of the cleaning 
sequence, and the job is resLarLed from the point of 
Interruption (Step 1-3), 

In other words, according to this embodiment 
10 of the present Invention, in the case of a printing 
Job in which prints are continuously outputted, the 
outputted prints are counted while prints are 
continuously outputted. Then, the cleaning .egueace 
is carried out as the print count reaches a preset 
15 value. Therefore, the printing of a defective image, 
the defects of which are traceable to the improper 
charging of a photoconductive drum, can be prevented 
Without substantially affecting the throughput of an 
image forming as>paratus. 

^ described above, in the case of a cleaner- 
less image forming apparatus in this embodiment of the 
present invention, its toner charging brush and charge 
roller are cleaned m the following manner: 

CD The toner charging brush and charge roller 
25 are cleaned in the listed order. 

(2) Normally, that is, if a given Job is 
relatively small m terms of print count, the cleaning 
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is earrlsd ouL during tfae post-rotation 
period after the caopletlon of the J oh. However, if a 
given job exceeds e predetermined value in terms of 
print count, the Job Is interrupted as the print count 
S reaches the pradatezmlned value, and both the tozxer 
charging brush and charge roller are cleaned. 

With the employment of the above described 
. method lor cleaning e toner charging brush and a 

charge roller, ' the printing of a defe|rkive image, the 
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10 defects of whiph are traceable to the' Improper . Q 

charging of a ^hotoconductlve drum, be prevented 15 

regardless of type of a printing ;|ob. Therefore, 

an image fozmlpg apparatus is enabled to continuously 
output superb prints for a long perlo^ of time. 
15 Also |«lth the employment of ^he above 

described cleafiing method, it is possible to reduce 
the size of an. image formation unit, wlt:hout reducing 
the cleaning performance of a cleaner^ less system. 
In th4.s embodiment, the cleaning was 
20 Initiated based on the print count calculated in terms 
of A4 size. Ho«rever, the conditions under which Lhe 
cleenlng sequence is Initiated may be altered 
according to the size, material, etc., of a recording 
medivun. For example, when sheets of A3 size (twice as 
25 large as A4 size) are used, the cleaning sequence may 
be initiated with half the interval, with which the 
cleaning sequence is Initiated when sheets of A4 size 
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are nawi. 

Incidentally, In this embodinant, the method 
m trtilch the toner outputted from the charge roller 
and toner charging brush are recovered by the 
developing device was employed. However, an Image 
forming apparatus may be structured bo that the toner 
is recovered by the transferring apparatus. 
(Embodiment 2) ' 

second embodiment of the present 
Invention, which is a method for determining the 
timing with which a toner charging brush la cleaned, 
and the timing with which a charge roller In cleaned, 
m accordance with cumulative picture element count or 
cumulative exposure time, will be described. 

The structure of the image forming apparatus 
in this embodiment is similar to that in the first, 
embodiment. Therefore, its detailed description will 
not be given here. 

First, referring to the flow chart given m 
Figure 4, what kind of controls are executed with the 
use of the structural arrangement of this Image 
forming ^iperatus will be described. 

In the case of the flow chart given in Figure 
4, as a given printing Job la started, the counting of 
the cumulative picture elements (which hereinafter 
will be referred to as pic-cell) or the cumulative 
exposure time, is started. 
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*t i» contlnuouBly chacked wlietber or 
not -the value of the cumulative plc-celi count, or the 
value of tua cnmalatlve exposure time, has reached a 
value CP (value at which cleaning sequence ie to be 
initiated) (Step 2-1). 

If a given job ends before the value of the 
cumulative pic-cell count, or the value of the 
cumulative exposure Lime, reaches CP, the cumulated 
pic-call count and the cumulated exposure time are set 
to sero, and the image forming apparatus is readied 
for the next Job (Step 2-2). 

However, if the value of the cumulative 
pie-cell count, or the value of the cumulative 
exposure time, reaches CP before a given Job is 
completed, the :iob is interrupted, and the ee<iuence 
for cleaning a toner charging brush and a csharge 
^^^»r ie carried out. Then, the cumulated pic-cell 
count and the cumulated exposure time are set to zero 
after the completion of the cleaning sequence, and the 
5ob is restarted from the point of interruption (Step 
2-3). 

In other words, according to this embodiment 
of the present invention, in the case of a printing 
job in which prints are continuously outputted, the 
pie-cells or exposure time is cumulatively counted 
while prints are continuously outputted. Then, the 
cleaning sequence is carried out as the value of the 
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eunnla-tlve plc-c«ll eonn-fc, or the value of the 
cumulative expoeure ti«e, reaches a preset value (CP). 
Therefore, the effect of nhe cleaning se^iuence upon 
the throughput of an Image forming apparatus is 
5 smaller than that in the first embodiment. Therefore, 
not only is it possible to reliably prevent the 
printing of a defective image, the defects of which 

treceable to the iaqproper charging of a 
photocondnctlve drum, but also it is possible to 
10 improve en image forming apparatus in terms of 

usability; for eacanple, it is possible to reduce the 
down-time of an image forming apparatus. 
(Bebodiment 3) 

The above described first and second 
15 embodiments were related to an image forming apparatus 
having only a single image formation unlL. Instead, 
this embodiment is related to an im&ge forming 
apparatus having multiple image formation units, as 
does a color image forming apparatus. 
20 Except for the number of the image formation 

units, the structure and function of the image forming 
apparatus are the same as those in the first 
embodiment. Therefore, the structural components of 
the image forming apparatus in this embodiment, which 
25 are the same as those in the first embodiment, are 
given the same referential symbols as those given in 
the first embodiment, and they will be not described 
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As a typical Imaga forming apparal:us to wtilch. 
this aaibodliiient of the present invention is 
applicable, an image forming apparatus sucH as the one 
shown in Figure 5 that comprises four arxuns and an 
intermediary traasfar belt will ba described. It 
should be noted hare that this embodiment is also 
applicable to an image forming apparatus comprising a 
cylindrical intermediary transfer drum instead of an 
intermediary transfer belt. 

The image forming apparatus in this 
embodiment is a full-color image forming apparatus 
having four Imags formation units: uy (yeiiow), um 
(magenta), nc (cyan), and UK (black) image formation 
units, which axe the same in structure and image 
formation process « 

The process for forming an image on the 
photoconductive drum in each image formation unit is 
the same as the one in the above deecribed embodiment. 
Therefore, the following description of this 
enibodlment will be dedicated to the development 
process and the processes thereafter. 

As a photoconductive drum ly la rotated, a 
toner image, that is, visible image, formed on the 
photoconductive drum ly (im, ic, and Ik) by the image 
formation unit XJY (UM. UC, and UK) reaches the primary 
transfer station Nti.y (Kti_„, Nti.^, and Kti.„) 
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by ±h» Pbotocanductlve dz^ ly ic, ^ ikj 

and primary Lransferrlng apparatus 8y (Bm, 8c, and 
Sk). 

in thm primary tranafer station Kt^.y, an 
5 mtannedlary transfer belt 9 as an intermediary 

transfer member 1b aupported by a primary tranafarrlng 
apparatuB 8y disposed In contact witb tbe back side 
(inward side of belt loop) of the InLarmedlary 
tranafer belt 9, belxag plncbed t>etween a 
10 pbotoconductlve drum ly and the primary transferring 
«iPParatus 8y. 

Tbe primary trazisferring apparatus 8y is 
provided wltb a primary transfer bias power source 15 
for applying bias opposite in polarity to toner. 

intermediary transfer belt 9 is an 
andleas belt, and is stretched around a driving roller 
7-1, a tension roller (follower roller) 7-2, and a 
secondary transfer station roller 7-3. It is rotated 
in tbe direction indicated by an arrow mark f , 
^° ^ * toner image having Just been formed on 

the pbotoconductlve drum ly reaches the primary 
tranafer station Ntj.y, the DC voltage in the range of 
+300 - +500 V is started to be applied to the primary 
transferring apparatus 8y from u» primary transfer 
25 bias power source 15. As a result, the toner image Is 
transferred onto the Intezmediary transfer belt 9. 

After being transferred onto the intermediary 
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t:ran8<ar bait 9, the ton%r image reaches and pasaea 
through the primary transfer stations Nt^.^, Ni.i_^, 
and Vfti.j^ of the ImasTe formation tmlt Om, uc, and UK, 
respectively, one after another, due to the rotation 
5 of the Intermediary transfer belt 9. 

m eynchronlem with the arrival of the toner 
Image at each of the transfer stations Nti_„, Ntj. 
and Nti.k, an additional toner image is transferred In 
layers on the toner Image (images) on the Interwedlary 
10 transfer heit 9. As a result, four toner images 
different in color are placed in layers on the 
intennediazy transfer belt 9, 

After being transferred in layers on the 
intermediary transfer belt 9, the four color toner 
15 images are further conveyed by the rotation of the 

intermediary transfer belt 9, reaching the secondary 
transfer sLaLlon Ht2. 

The second transfer station Ktj (which 
hereinafter will be referred to as secondary transfer 
20 station KtaJ is made up of a secondary transferring 
apparatus 16 disposed on the outward side of the loop 
of the intermediary transfer belt 9, and the secondary 
transfer station roller 7-3 disposed on the inward 
side of the belt loop. 

intermediary transfer belt 9 remains 
Pinched by the secondary transferring apparatus 16 and 
sacondary transfer station roller 7-3, forming the 



I 



-39- 



secoad Lran8i:«r nip, in ±bm tovm of a narrow strip, 
bal:t«aaB ±hm secondary transferring apparatus 16 and 
mtexinediary transfer belt 9. For the secondary 
transfer operation, DC bias opposite in polarity to 
toner is applied to tbe secondary transferring 
apparatus 16 from an unsuown secondary transfer bias 
power source. More specifically, tbe sheet P of 
recording paper, or the like. Is delivered to tbe 
secondaxy transferring apparatus 16 from a 
registration roller 10 in synchronism with tbe arrival 
of tbe toner images thereat, and the toner images are 
transferred (secondary transfer) all at once onto tbe 
sheet P. 

After tbe eon«>letion of the secondary 
transfer process, the sheet P is conveyed on an 
unsbown separation-conveyance guide, reaching a fixing 
apparatus 11. m the fixing apparatus 11. the toner 
Images on the sheet P are welded to the surface of the 
sheet P by heat and pressure. Then, the sheet P is 
discharged out of tbe image forming apparatus. 

Meanwhile, the toner, etcJ, remaining on the 
intermediary transfer belt 9 after the completion of 
tbe secondary transfer process are removed by a 
Cleaning blade 18 (which may be fur brush Instead) as 
a means for cleaning an Intezmedlary transferring 
member, so that the intermediary transfer belt 9 can 
be repeatedly used for image formation. 
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Figures 6 (a) and 6(b) show tlmm^ charts 
for swing the timing with whl*=h tha toner charging 
hrushas and charge rollers in an image forming 
apparatus structured as described above ere cleaned. 

Figure 6(a) shows the inethod for cleaning the 
toner charging brush and charge roller, and the timing 
with which the toner charging brush and charge roller 
of the image formaLion unit Uy are cleaned. 
Basically, this cleaning method and its timing are 
virtually the same as those in the first embodiment. 

This cleaning method is different from that 
in the first embodiment in that during the cleaning of 
the toner charging brush and charge roller in the 
image formation unit Uy, the development bias, that 
is, the combination of the AC and DC biases are not 
applied, and the development roller is not rotated. 
This is for preventing the toner expelled from the 
toner charging brush 12 and charge roller from being 
recovered into th. developing apparatuses, in order to 
prevent the toner in the image formation unit Uy from 
being contaminated by the toners f ,rom the other image 
formation units. Further, tha primary transfer bias 
is kept on during the cleaning sequence, so that the 
expelled toner is transferred (primary transfer) onto 
the intermediary transfer belt 9. 

Figure 6(b) is the timing chart for the 
method for cleaning all of the toner charging brushes 
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and ebarge rollera of Hbe image forming apparatus in 
tbxs enbodinent . 

First, the cleaning sequence is started in 
the first image formation unit Uy. Then, the cleaning 
sequence is started in the second image formation unit 

Ota with a delay equal to the difXerence (T 

\ *y"-m« 

different in image formation phase between yellow and 
magenta images) in image formation timing between the 
first and second image formation units ny and Om. 
Thereafter, the cleaning sequence is sequentially 
started in the image formation units Uc and Ok, with 
the same amount of delay from the preceding unit. 

The toner expelled from the toner charging 
brushes and charge rollers onto the photoconductive 
drums are transferred (primary transfer) onto the 
intermediary transfer belt, as are toner itaiages during 
a normal image formation process. 

Raving transferred onto the intermediary 
transfer belt, the toner reaches the second transfer 
station Nt2, Ti_2 length of time later, due to the 
rotation of the intermediary transfer belt (Ti.js time 
required for a given point on intermediary transfer 
belt Lo move from primary transfer station of 
downstream most image formation unit, in terms of 
moving direction of intermediary transfer belt, to 
secondary transfer station). In synchronism with the 
arrival of the expelled toner, at the secondary 
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traaafer B±a±laii, -bha aaeondax? tranaferrlng apparalius 
is moved away from the Intermediary transfer belt, 
preventing tberaby the expelled toner from adlierlng to 
tbe secondary transferring apparatus. tHus, the 
expelled toner on the Intermedlazy transfer belt 
passes Intact through the secondary transfer station 
Nt2, reaching the position of the intermediary 
transfer belt cleaner after a time of T2.CL' 
Is scraped away from the intermediary transfer belt by 
a cleaning blade, and is recovered into the waste 
toner container of iO^ cleaner (Ta-cL- time required 
for a given point on intermediary transfer belt to 
move from secondary transfer station to intermediary 
transfer belt cleaner). 

The reason for transferring the tmer 
resulting from the cleaning or Lha toner charging 
brushes and charge rollers In all the image formation 
units, onto the same portion of the Intermediary 
transfer belt is to prevent the reverse transfer of 
the expelled toner, as well as to reduce cleaning 
time. 

As for the timing with which the cleaning 
sequence is to be initiated. It may be during the pre- 
rotation period of a photoconductlve drum, that is, 
immediately after the main power is turned on, or 
during the post-rotation period of a photoconductlve 
drum, that Is, Immediately after the coiqiletion of a 
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printing job, as it is la -fchs first enbodiinent . 
FurLher, ir a glvan job requires tbe output of a 
substantial numbax- of prints, the outputtea prints. 
Pic-cells, or exposure time, are to be counted, and it 
sbould be determined In accordance wltb tbe cumulative 
value of one of tliese factors when the cleaning 
sequence Is to be Initiated. 

As will be evident from the above 
description, even in the case of the cleaner-less 
color Image forming apparatus in this embodiment, 
which eaqtloys the four photoconductlve drums and 
intermediary transferring member, the formation of a 
defective image, the defects of which are traceable to 
the improper charging of a photoconductlve drum, can 
be prevented by cleaning the toner charging brushes 
and charge rollers thereof in the same manner as are 
the toner charging brush and charge roller cleaned m 
the first embodiment. 

Needless to aay, the same benefits as those 
obtained by the preceding embodiments can be obtained 
even in the ease of an image forming apparatus, which 
is not provided with an intermediary transferring 
member, but. in which the toner images formed on the 
four drums are seijuentially transferred onto the sheet 
P being conveyed by a conveyer belt 20 as a conveying 
means while being adhered thereto. in the case of 
this type of image forming apparatus, the toner 
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r«Kul*lno from the cleazilag of lAe toner cHarging 
brush and charga roll.r and having transferred onto 
the photbccmductive drum may be recovered by the 
developing device, or transferring means. Further, it 
may be trsnsferred onto the conveyer belt so that it 
can be recovered by the conveyer belt cleaning means 
12 as a means for cleaning the sheet conveying means. 
In the case of an image forming apparatus employing 
four drums and a conveyer belt, it is desired that the 
toners expelled from each image formation unit is 
Lransrerred onto the same portion of the conveyer 
belt, because doing so makes it possible to prevent 
the reverse transfer of the expelled toner, ss well as 
to reduce the cleaning time. Obviously, the present 
invention is also applicable to an image forming 
apparatus having a cylindrical intermediary transfer 
drum ihstead of an intermediary transfer bell. 

«hile the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
application is Intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of th^ following claims. 



